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Abstract 
For a long time, the normality assumption has been used extensively in the literature for its simplicity. However, recently there is 
new evidence that the properties of the normal densities are no more accurate for dealing with stylized facts such as the return 
time series of financial assets which deviate obviously from the normal shape. In order to overcome the misleading inferences of 
the normal density when assessing the market risk, we have to take into account the higher moments (higher order than the 
variance) of the returns’ distributions. According to basic finance theory, investors are looking for stability and mean return 
(asymmetry) and trying to avoid return’s variance (kurtosis). In this context, we try to make risky measures more robust. So we 
implemented a new measure of risk based on four moments of the return time series and also accounts for the existence of 
extreme events. The purpose of this work is to test the accuracy of this new multi-moments risky measure on the French 
financial market especially in the period of crises. The results show that the first four moments of the return time series seem to 
be still insufficient to predict accurately the probability of crisis occurrences. 
 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and peer-review under responsibility of the Tunisian Society for Financial Studies (TSFS). 
Keywords:CAPM - higher order moments – symmetric risk – four moments beta. 
1. Introduction  
The traditional CAPM of Sharpe (1964), Lintner (1965) and Mossin (1966) is based on maximization of expected utility on 
condition that investor utility function is quadratic and asset returns is normal distributions. In this context, investment strategies 
should be based only on the first two moments of the return distribution. However, these two hypotheses do not correspond to 
asset returns characteristics and investor preferences. Indeed, asset returns distributions are asymmetric and leptokurtic (see 
Longin (1996) and Peiro (1999)). 
  Based on these empirical results, a new field of researches has been developed during seventies, dealing with capital asset 
pricing models based on moments higher than variance. Rubinstein (1973) was the first who propose an assessment of financial 
asset price with more than two moments. He extends the traditional CAPM to incorporate the systematic co-asymmetry effect on 
asset variation. This model was estimated by Kraus and Litzenberger (1976) with American data. Afterward, Ang and Chua 
(1979) were suggested an absolute performance measure based on three moments CAPM. 
 
  After these researches, Homafair and Graddy (1988) and Fang and Lai (1997) were generalized the mean-variance-asymmetry 
framework of portfolio choice to centered fourth moment estimation. Diacogiannis (1994) and Athayde and Flôres (1997, 2000) 
were proposed matrix algorithm for centered third and fourth moment of portfolio return in order to simplify numeric resolution 
of multi-moments portfolio optimization. 
  
  In recent years, CAPM with four moments hold the financial literature. The consideration of asymmetry and flatness of returns 
distribution allow, certainly, investor to avoid rare events which were been more frequent. In this paper, we try to test the 
reliability for the first four moments to describe the extreme values distribution. Otherwise, we look if mean-variance-skewness-
© 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
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kurtosis framework can provide the probability of rare events in distributions tails. This probability is important for investors to 
protect themselves against large losses. The aim of our study is to prove necessity of high order moments to ensure better 
measure of large losses. 
 
  To better consider this approach, we devote section 2 to the analysis of mean-variance-skewness-kurtosis approach. In section 
3, we present CAPM with four moments (as it was presented by Jurencqui and Maillet (2006)) and we analyze its systematic 
risky measure. Section4 shows data statistics and discusses analysis of empirical results. Section 5 provides conclusions. 
2. Mean-variance-skewness-kurtosis approach 
  To provide a higher order moment CAPM it is necessary to justify the mean-variance-asymmetry-kurtosis decision criterion. 
We focus on theoretical foundations of rational choice as Benishay (1987 and 1992) who explained the risky behavior of a risk 
averse investor according to the first four moments. Restrictive conditions, however, must be checked in order that the expected 
utility can be approximated according to the preferences of investors vis- à-vis the higher order moments (see Kimball (1993)). 
Henceforth, the infinite Taylor expansion is not suitable for numerical implementation. An approximation of the expected utility 
function by truncating the Taylor expansion at a given value, k, proves an adequate solution. While the mean-variance criterion 
proposed by Markowitz (1952) has a truncation k=2. More generally, a truncated expansion to k provides an exact solution when 
the utility value is defined by a polynomial function of order k. This utility function depends only to the first k-th moments of the 
returns distribution. This approach was followed by Hanoch and Levy (1970) and Jurczenko and Maillet (2001) for k = 3 (cubic 
utility function). While Benishay (1992) and Jurczenko and Maillet (2003) applied this approach to the fourth order of utility 
functions (k = 4). 
 
  Thus, if the utility function is compatible with four order stochastic dominance criterion, the exact Taylor series expansion of 
expected utility can be approximated as follow: 
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Where, ߪଶሺܴሻ ൌ ܧሼሾܴ െ ܧሺܴሻሿଶሽ ; ݏଷሺܴሻ ൌ ܧሼሾܴ െ ܧሺܴሻሿଷሽ and ߢସሺܴሻ ൌ ܧሼሾܴ െ ܧሺܴሻሿସሽ represent, respectively, variance, 
asymmetry and kurtosis of probability distribution of R. 
   
  This relationship illustrates investor’s preferences to mean and asymmetry (positive) and aversion to variance and kurtosis of 
probability distribution. Indeed, the differential of expected utility over ܧሺܴሻ, ߪଶሺܴሻ, ݏଷሺܴሻ and ߢସሺܴሻ is : 
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  Scott and Horvath (1980) prove, under some assumption, that expected utility is positively dependant to expected return and to 
skewness and it is negatively dependant to variance and kurtosis. Kimball (1993) found in her study same results which he 
explains that investors prefer centered moments for even order and that they are averse to centered moments for odd order. As in 
mean-variance context, to justify the decision criterion based on the first four moments it is necessarily to impose additional 
assumptions or on the nature of trader’s preferences, or on the characteristics of risky asset distributions. First, asset returns 
distributions must belongs to four parameter probability distributions which the first four moments exist. Second, all investors 
should have a polynomial Von Neumann-Morgenstern four order utility function. Under these assumptions, we can introduce 
centered moments of order three and four on uncertain decision criterion and justify it theoretically and empirically. Then, we 
obtain our four moment capital asset pricing model.  
3. Four moment CAPM 
The four moment capital asset pricing model is based on following assumption: 
x The capital market, where there are K investors, is supposed to be perfect and competitive; 
x There are on the market N risky assets (N  4) and only one free risky asset; 
x All investors have a Von Neumann-Morgenstern utility functions, Uk(.) with k=1…k ; 
x All these functions belongs to the class of utility functions, called  D4 , relevant for the fourth-order stochastic 
dominance and they are strictly increasing and concave with the gross rate of return of their investment;  
x All investors hold homogeneous  probability beliefs about returns; 
145 Mansour Sihem and Hellara Slaheddine /  Procedia Economics and Finance  13 ( 2014 )  143 – 153 
 
x Each investor k maximizes her utility expected which can been represented by indirect utility function, Vk(.). this 
function is increasing and concave with expected portfolio return, concave and decreasing with variance, 
increasing and concave with skewnesss concave and decreasing with kurtosis; 
x Asset returns are assumed to be linearly independent and to possess  finite kurtosis, so that it is impossible to have 
a zero variance portfolio. 
Under these hypotheses the expected utility function can then be written as (Jurzenko and Maillet, 2006): 
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Where ୮ is the gross rate of return of the portfolio held by investor݇, with  ݇ א ሾͳǡ ǥ݇ሿ; and ሺሻǡıଶሺሻǡ ଷሺሻțସሺሻ are 
respectively the mean, variance, skewness and kurtosis of portfolio return p. 
 
  Each investor ݇ selects a portfolio which is appropriate with her risk aversion. Otherwise, he looks for portfolio which 
maximizes her expected utility and then, portfolio problem can be stated as: 
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The first order conditions for a maximum to k th investor allow to obtain for each asset ݅, ݅ ൌ ሾͳǡǥ ǡܰሿ the following relation:  
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  This relation represents equilibrium conditions for investor k. Indeed, at optimum, investor adjusts its portfolio composition p 
so that the excess expected return of each asset i is equal to a weighted sum of covariance, co-asymmetry and co-kurtosis 
between the return of asset i and her portfolio. 
 
  The co-moments for order one, two and three are, respectively, measures of marginal contribution of asset i to variance, 
asymmetry and kurtosis for portfolio return distribution. While the joined coefficientsቆെ
ଶ௏ೖ
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considered as substitution marginal rate of investor between variance, asymmetry, kurtosis and mean of portfolio return 
distribution. 
 
  Jurzenko and Maillet (2006) showed that individual optimum conditions of equilibrium provide the following four moment 
capital asset pricing relation: 
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  At equilibrium, the expected excess return on any security݅, with݅ א ሾͳǡ ǥܰሿ, is then a linear function of parameterߚ௜, ߛ௜ 
andį௜. These parameters give in, respectively, measures of marginal contribution of an asset ݅ to the variance, the skewness and 
the kurtosis of the market portfolio return. The coefficientsܾଵ, ܾଶand ܾଷ can be interpreted as market systematic risk premium. 
Since investors are assumed to have preference relevant for the fourth order stochastic dominance, we conclude that ܾଵ and ܾଷ 
are strictly positive (since ߠଶ ൐ Ͳ and ߠସ ൐ Ͳሻǡ and that ܾଶ has opposite sign of ଷሺ୑ሻ (since ߠଷ ൏ Ͳ). In fact, at equilibrium, 
investors are compensated in terms of expected excess return for bearing the systematic risk linked to the coefficientsߚ௜, ߛ௜ 
andį௜ corresponding to asset ݅, with ݅ א ሾͳǡ ǥܰሿ. 
 
  Assuming that four moments CAPM relation (6) is valid of all security asset existing on market, Jurencqui and Maillet (2006) 
verified this relation directly on market portfolio, that is: 
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ܧሺܴெሻ െ ௙ܴ ൌ ܾଵ ൅ ܾଶ ൅ ܾଷሺ͹ሻ  
 
Dividing equation (7) by equation (6) and getting some modifications we obtain: 
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Where ߪଶሺܴெሻ, ݏଷሺܴெሻ and ߢସሺܴெሻ are different from zero and they represent respectively, variance, asymmetry and kurtosis 
of market portfolio return distribution; ܾଵǡ ܾଶܽ݊݀ܾଷ are considered as market systematic risk premium with ܾଵ and ܾଷ are 
strictly positive while ܾଶ has opposite sign of ଷሺ୑ሻ.  
 
  From this equation of four moments CAPM (8), a new systematic risk measure, notedߚସ௠௢௠௘௡௧௦, is created. This new risk 
measure is function of variance, skewness and kurtosis: 
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  This new risk measure seems to be interesting. It holds rare events and investors behavior towards asymmetry and flatness 
degree of return distribution. Indeed, the sensibility coefficientsߚ௜, ߛ௜ and Ɂ௜ are, respectively, relative covariance, relative co-
skewness and relative co-kurtosis of specific returns with the market portfolio return. Thereby,ߚସ௠௢௠௘௡௧௦assesses the systematic 
risk of each asset taking into consideration the three systematic risks relative to variance, asymmetry and kurtosis. In this case, 
we identify the superiority of this new four moment risk measure compared with traditional risk measureߚ௜which assesses only 
systematic risk of variance.  
 
4. Empirical study 
4.1. Descriptive Statistics    
   We give hereafter the detail descriptions of the data used for analysis the relations which we have just shown in previous parts. 
The data used are daily stock prices of 28 assets which are most liquid on French market. The representative index for French 
market is CAC40. The database is available from 1st January 1990 to 31st December 2007, we have, thus, 4685 observations. The 
data period seems sufficient to analyze the stability and strength of the market risk measure. Indeed, this period covers some 
financial crises such as Asian crises (1997), Russian crises (1998) and the internet bubble boom (2000) and the recent financial 
crises of 2007. All databases were selected from “Euronext”. 
 
  Table 1 represents descriptive statistics of different returns asset. From this table, we observe that the sample mean of returns is 
nearly close to zero while the median take often zero value. This is explained by constant index prices during closed days which 
were not exclude from our sample. Statistically, this is from the existence of an important number of zero returns. Results 
illustrate, moreover, positive values of skewness for some assets (Air Liquide, Axa, Bouygues, Danone, Essilor,…) and negative 
values of skewness for other assets (Accor, Alcatel, Carrefour, L’oreal, Mechelin,…). Positive asymmetry is explained from 
strong increases of asset prices. While negative asymmetry caused by financial crises impact on investors choice. The kurtosis 
statistics reveal that returns distribution have flatter tails than normal one. Indeed, for all assets, kurtosis statistic greatly exceeds 
3. 
 
  All these observations show that asset returns don’t conform to normal distribution. We can assure this assumption by 
adjustment histogram of returns with those of normal distribution (Histfit). It is known that for normal distribution, skewness is 
zero and kurtosis value is 3 (see figure 1).  
These figures show higher and sharper spreading of central part of each distribution than central part of normal distribution. 
They show, also, flatter tails than those which are normal hence this explain kurtosis exceed in different return distributions. 
Moreover, the asymmetry of empirical distributions is clearly showed by these figures. We observe or right spreading 
distributions or left spreading distributions (skewness different to zero). 
Thereby, we conclude that the majority of financial return isn’t a normal distribution which implies the need of higher order 
moment to asset market pricing.  
 
4.2. Estimator for higher order moments  
 
  In the four-moment CAPM, gamma and psi represent the systematic risk accepted by each investor. The asset’s gamma is the 
relative co-asymmetry to market skewness. It measures the ability of investors to over-vary in the market direction. These 
parameters assessment illustrate positive values of co-skewness for all assets. This result amplifies the gain when the market is 
bullish and mitigates the loss in the case of a bear market (financial crises). Racine (1993) explains that a rational investor 
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prefers generally positive gammas, since in this case he wouldn’t be concerned and, thus, less ready to pay for the positive co-
skewness of securities. In contrast, when the gammas tend at most to negative values, the investor would be willing to pay to 
avoid the effects of negative co-asymmetry, this fact increase the large losses probability. Otherwise, he try to equilibrate her 
portfolio by selling its assets to negative gamma, or getting to short selling. 
Indeed, subject to the single equality constraint, an investor prefers a portfolio with positive asymmetry that portfolio with 
negative asymmetry. Thereby, an asset that lowers the portfolio skewness into a more left asymmetric portfolio is less desired by 
the investor. A higher expected return will be assigned to this type of asset. 
  The four order’s co-moment (cokurtosis) measures the jump degree of an asset distribution relative to market asset distribution. 
All things being equal, a high co-kurtosis implies that asset distribution is characterized by a thicker tail than the market 
distribution tail.  A risk averse investor prefers a low co-kurtosis in order that her asset evolution been the same that market 
index evolution. 
  The testing results of four moment beta during the study period (see table 3) confirm the additional role of the incorporation of 
the higher moments to capital asset pricing. The determination coefficient seems more important in four moment model 
regression. Moreover, the parameter ߙଵwhich represents beta risk is positive and it is significant in third regression, i.e. in the 
presence of third and fourth moment. The co-skewness parameter is also significant in this regression. Investors reward the 
negative skewness by a positive co-skewness. This is explained by the absolute aversion of investors to distribution left 
asymmetry. These results are similar to those of Javid (2009) who worked on the Pakistan market and those of Harvey and 
Siddique (2000) who worked on the American market.  
  The application of four moment risk measure (table 4) indicates the higher order moment role in market risk pricing. The found 
results indicate that traditional beta is lower than four moment beta when it is inferior to 1. Against by, traditional beta is 
superior to 1 only for five assets. For these five assets four moment beta is slightly inferior to traditional beta. In fact, traditional 
beta is inferior to 1 for 23 assets this means that these asset returns have less important fluctuation than index market variation. 
The under estimation of market risk byߚ௜, doesn’t allow investors to cover their portfolio against unexpected losses risk. This 
interpretation is proved by the absence of distribution asymmetry and flatness coefficient in capital asset pricing.  
  Testing results for four moment beta (table 4) show values near to 1. Financial asset risk follows, thus, the market risk 
evolution. Indeed, investor’s portfolio expected return is equal to market portfolio expected returns. Then, four moment beta 
offer to risk averse investor more important hedge than traditional beta since it holds high fluctuations for market index. Four 
moment beta seems, then, be more appropriate for a risk averse investor. 
  However, during a sharp evolution of the market risk, four moment beta cannot anticipate such a shock because it does not take 
into account the rare events probability. Certainly, the investor assesses that its evolution portfolio is proportionally similar to the 
market portfolio but when a crisis comes suddenly it will be later for investor to react. This four moment risk measure seems to 
be suitable when the rare event started. While in initial presence of a crisis the investor undergoes significant disasters. It is thus 
about a measure which serves to protect itself against the increase of the risk during the moments of crises but not before the 
crises occurrence. In this case, a periodic pricing seems necessary to be able to confirm such observations.  
 
4.3. Periodic estimator for four moment beta  
 
  To hold different crises of financial market during 17 years for our study, we divide sample period to 3 parts. The first period is 
from 1990 to 1997, the second period is from 1998 to 2002 and the last one is from 2003 to 2007. It is known that the two first 
period are considered as agitated period (several financial crises during these two periods), while in the third period which id 
from 2003 to 2007 we remark a financial market stability (absence of crises). 
 
  The results for four moment CAPM regression are presented in table 5. They indicate that the determination coefficient 
increase with an additional risk of co-skeweness and co-kurtosis. The extension of traditional CAPM to higher order moment 
model provides best results mainly in crises periods. Indeed, during the third period (no crises) the determination coefficient has 
the lower value than one of other two periods (agitated period). 
 
  In four moment model, the parametersߙଵǡ ߙଶ and ߙଷ represent return premium relative to risk unity ߚǡ ߛ andߜ. According to 
regressions,ߙଵ which is associated to distribution covariance is significant during three periods. Its significance in second 
period achieves 10%. The global risk premium (ܴ௜௧ െ  ௙ܴ) is positively related to traditional systematic risk measured byߚ௜ (ߙଵ 
is always positive). An investor who takes an asset with high beta (i.e. an asset more reactive to economy global variations) 
requires a more important return and less expensive premium.  
 
  The co-asymmetry of an asset return relative to market portfolio measures concordance between her return deviation and 
market square deviation. If the introduction of an asset increases the portfolio return asymmetry, so the co-asymmetry of this 
asset is positive and vice versa. In fact, an asset with positive co-asymmetry has return superior to its mean in financial choc. 
Thus, the choice of a positive co-asymmetry asset is motivated to avoid an over-variation. The negative sign of ߙଶ (premium of 
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systematic skewness) seems to be evident, since in the market over-variation the asset with positive co-asymmetry generates an 
offsetting increase in returns. We pay it, so, more expensive. 
 
  The empirical results illustrate that the global risk premium is an increase function of the systematic kurtosis. Indeed, they 
indicate positive values of parameterߙଷ. Investors require a higher return asset which proves higher probability for extreme 
variation prices. Skewness has an important role in investors’ behavior towards risk. Whileߙଶ is significant during three periods, 
ߙଷ is not for any period. This suggests the extent of the information content in skewness: it informs directly on third moment 
characteristic and indirectly on fourth moment characteristic. Certainly, to requiring a higher return against a negative skewness, 
investor appreciates implicitly the high probability of extreme losses. Indeed there are many study dealing with distribution 
asymmetry since important role of skewness (Ranaldo and Favre (2003), Jondeau and Rockinger (2004), Goetzman and Kumar 
(2004), Chen and al. (2005), Beaulieu and al. (2006), Ang and al. (2006)…) 
Based on these results, we present in table 6 the assessment of four moment risk measure during the three periods. Fisher test 
show, in table 7, that coefficients provide statistically stable values over time (Fisher statistics is always less than the critical 
value). 
 
  The results of Table 6 show that for certain securities, the traditional beta provides values that fluctuate versus 1 over a period 
to another. Indeed, Air France and Saint Gobain, among others, provide traditional beta values exceeding 1 for the third period 
when they are lower than 1 during the first two periods. The impact of market fluctuations on most assets seem so depreciated 
(ߚ௜ ൏ ͳ) for the first two periods, and they seem amplified (ߚ௜> 1) during the third period. This can be explained by changes in 
the market after the two previous crises and the strong correlation of different securities with the CAC40 index. 
 
  Unlike traditional beta, four moment beta provides more values greater than 1 in the first two periods. While in the third period, 
this measure has values which the majority is less than 1. In other words, during periods of crises, most assets boost market risk, 
while in absence of extreme values, most assets are rather shock absorber risk. Taking into account the existence of extreme 
values, four moment beta follows more accurately the evolution of the market risk.  
 
  During the second period of risk, four moment beta seems evaluate market risk more rational than traditional beta. Indeed, 
although the first two periods are strongly agitated, six out of ten in the second period include the effect of amplifying the risk 
caused by the financial crisis (against only four in the first period). This confirms our previous finding regarding the strength of 
this measure when crisis broke. However, in a sudden change of market risk, it would be difficult to anticipate the shock extent 
because it does not take into account the probability of rare events occurrence. The incapacity of four moment beta during 
shocks can be explained by some failures in the foundation of the four moment model. The expected utility of investors actually 
depends on all returns distribution moments and not only the first four times.  
5. Conclusion 
  This study is based on the pioneer work of Jurczenko and maillet (2006) in which the authors developed a four-moments 
CAPM. A simple comparison between this new version of the CAPM and the original one, give us the idea to construct a new 
measure of systematic risk as a function of the four first moments of the returns distribution (calledߚସ௠௢௠௘௡௧௦ ). 
  We investigated the accuracy of this new measure (four-moment Beta) on the French financial market. The results highlight the 
suitability of the new systematic risk measure to avoid large crisis losses.  
  However, the results also showed that the four-moments Beta still insufficient to predict accurately the probability of crisis 
occurrences. This is mainly due to the fact that this measure is unable to fit the main features of extremes values distributions. In 
fact, taking into account the asymmetry and the kurtosis of the distribution of returns, we are only interested in the percentage of 
losses against gains and the existence of extreme returns. The four-moment beta overcome the main stylized fact of the return 
distribution which is the non-normal shape. However, the probability of crisis occurrences still unobservable and a change in the 
return volatility may cause dramatic consequences. 
  As a result, the idea behind the four-moments Beta should be reinvestigated since it is proved insufficient to fit extreme returns. 
In fact the investor’s marginal utility depends on all the moments of the return distribution and not only the first four moments. 
However, earlier studies limited their research to the four moments as a fact of simplicity and because an implementation of the 
infinite Taylor extension seems impossible. In addition to the simplicity, other authors justified the use of the kurtosis and 
asymmetry coefficient to the fact that they add more precision to the characterization of the return distribution and then the 
utility estimation (see Ederington (1995) and Berényi (2001)). 
  To summarize, the implementation of a systematic risk measure based on moments of higher order (higher than four) seems 
interesting and could make the purpose of further works. 
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Appendix 
Table 1: descriptive Statistics for different  returns 
 
ACCOR Air France 
AIR 
LIQUIDE ALCATEL AXA BOUYG. 
CAP 
GEMINI CARREF. DANONE ESSILOR INTL. 
Moyenne 0,00014 -0,00028 0,00033 -0,00025 0,00023 0,00038 -0,00007 0,00041 0,00031 0,00048 
Médiane 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 
Variance 0,00037 0,00270 0,00026 0,00080 0,00044 0,00046 0,00076 0,00031 0,00022 0,00034 
STD 0,01921 0,05196 0,01608 0,02831 0,02107 0,02149 0,02754 0,01736 0,01471 0,01843 
Skweness -0,16850 -0,23001 0,10401 -0,92310 0,02691 0,11420 -0,07270 -0,06440 0,03711 0,11201 
Kurtosis 7,04941 9,88001 5,72821 30,58571 8,04370 8,21891 9,11380 6,66520 7,26360 8,82120 
Min  -0,14701 -1,76364 -0,08726 -0,48440 -0,14290 -0,17248 -0,26092 -0,11354 -0,11104 -0,17003 
Max  0,10791 1,36845 0,10431 0,34033 0,15759 0,14011 0,23419 0,11081 0,09702 0,12317 
 
 
This table shows descriptive statistics of daily returns of 28 assets which are more fluid in CAC40. The study period is for 01/01/1990 to 31/12/2007. The 
skweness determine the distribution asymmetry supposed null for Gaussian returns. The Kurtosis is a measure of the "peakedness" is compared to 3 (for gaussian 
returns) 
FRANCE 
TELECOM L'OREAL LAFARGE 
LAGARDERE 
GROUPE LVMH MICHELIN 
PERNOD-
RICARD PEUGEOT PPR 
SAINT 
GOBAIN 
Moyenne 0,00000 0,00056 0,00021 0,00011 0,00025 0,00022 0,00037 0,00021 0,00035 0,00021 
Médiane 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 
Variance 0,00086 0,00034 0,00036 0,00053 0,00036 0,00041 0,00032 0,00034 0,00041 0,00037 
STD 0,02933 0,01841 0,01904 0,02301 0,01897 0,02025 0,01782 0,01843 0,01989 0,01934 
Skweness 0,44501 -0,00471 0,02021 0,21490 0,26030 -0,00881 0,08881 -0,04410 0,20730 -0,42201 
Kurtosis 8,67975 5,53680 5,52110 8,23911 7,08061 6,16450 6,55931  6,87710  9,21921 12,69780 
Min -0,17729 -0,11786 -0,10816 -0,15749 -0,1308 -0,13947 -0,11756 -0,16332 -0,13718 -0,25489 
Max 0,22717 0,09272 0,12290 0,21234 0,15616 0,12075 0,10154 0,10456 0,18214 0,13906 
SANOFI-
AVENTIS 
SCHNEIDER 
ELECTRIC 
STE 
GENERALE SUEZ TOTAL 
UNIBAIL-
RODAMCO VALLOUREC VINCI  VIVENDI CAC 40 
Moyenne 0,00040 0,00022 0,00034 0,00020 0,00049 0,00024 0,00054 0,00038 0,00003 0,00021 
Médiane 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 
Variance 0,00036 0,00045 0,00040 0,00038 0,00029 0,00023 0,00057 0,00039 0,00049 0,00016 
STD 0,01899 0,02124 0,02000 0,01948 0,01710 0,01522 0,02388 0,01999 0,02217 0,01282 
Skweness 0,00430 -0,28220  0,03530 -0,05940 -0,09291 -0,25580 0,30231 0,27170 -1,31970 -0,11440 
Kurtosis 6,02490 9,35751 7,31401 10,47281   5,31250 10,52810 8,39850 6,08560 29,68721 6,04850 
Min -0,13993 -0,22819 -0,12612 -0,15407 -0,13159 -0,18358 -0,14872 -0,12547 -0,29468 -0,07680 
Max 0,10295 0,13320 0,12523 0,13162 0,08811 0,11253 0,22939 0,13727 0,20272 0,07001 
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Table 2 : Jaques Bera test 
 
 
 
 
This table shows the results of the Jarque Bera test. It assesses the simultaneous variations of these coefficients with the reference values of the normal 
distribution. If the value taken by Jarque bera is less than the calculated statistic which equals 5.9915 then we accept the null hypothesis that confirms normality 
returns. In our case, we report the rejection of the null hypothesis for the entire sample. 
 
 
 
Table 3: Four moment CAPM assessment 
 
ߙ଴ ߙଵ ߙଶ ߙଷ R²
 ܴ௜௧ െ ௙ܴ ൌ ߙ଴ ൅ ሺߙଵߚ௜ ൅ ߙଶ ߛ௜ሻሺܴெ െ ௙ܴሻ ൅ ߝ௧ 
1990-2007 0.991749* 0.008572 -0.001020 0.203082 
 ܴ௜௧ െ ௙ܴ ൌ ߙ଴ ൅ ሺߙଵߚ௜ ൅ ߙଷ Ɂ ௜ሻሺܴெ െ ௙ܴሻ ൅ ߝ௧ 
1990-2007 0.991746* 0.008435 0.001156 0.210519 
 ܴ௜௧ െ ௙ܴ ൌ ߙ଴ ൅ ሺߙଵߚ௜ ൅ ߙଶ ߛ௜ ൅ ߙଷ Ɂ ௜ሻሺܴெ െ ௙ܴሻ ൅ ߝ௧ 
1990-2007 0.991694* 0.008079** 0.003350*** 0.004720 0.220738 
 
Note: *significance to 1%, ** significance to 5% and *** significance to 10%. 
 
This table shows three regressions of four moments CAPM during the entire period (1990-2007). The first regression considers only ࢽ࢏ and ࢼ࢏. The second 
function is ࢾ࢏ and ࢼ࢏. And the last one is based onࢽ࢏, ࢾ࢏ and ࢼ࢏.  
With ߚ௜ ൌ ܥ݋ݒሺܴ௜ǡ ܴெሻ ߪଶሺܴெሻΤ Ǣ  ߛ௜ ൌ ܥ݋ݏሺܴ௜ǡ ܴெሻ ݏଷሺܴெሻΤ ܽ݊݀Ɂ௜ ൌ ܥ݋݇ሺܴ௜ǡ ܴெሻ ߢସሺܴெሻΤ . And ࢻ૚ǡ ࢻ૛ࢋ࢚ࢻ૜ are the parameters of the regression 
which represent the weights associated to different moments considered. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ACCOR 
Air 
France 
AIR 
LIQUIDE ALCATEL AXA BOUYG 
CAP 
GEMI CARREF DANONE 
ESSIL 
INTL L'OREAL LAFARGE 
LAGARD 
GROUPE LVMH 
JB test 
(5,9915) 
3218 321220 1459 149070 4960 5320 7292 2622 3545 6616 1254 1239 5387 3299 
1* 1 1 1 1 1 1 1 1 1 1 1 1 1 
MICHE PERNOD-RICARD PPR 
SAINT 
GOBAIN 
SANOFI-
AVENTIS 
SCHNEID 
ELECTRIC 
Sté 
GENER SUEZ TOTAL VALL VINCI  VIVENDI 
CAC 
40 
JB test 
(5,9915) 
1952 2475 7574 18477 1783 7942 3629 10891 1049 5753 1913 14026 1821 
1 1 1 1 1 1 1 1 1 1 1 1 1 
* accept H1 : the distribution is not Gaussian 
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Table 4: Four moment beta assessment 
1990-2007 ߚ௜ ߚସ௠௢௠௘௡௧௦
ACCOR 0,864700 1,002208
Air France 0,491400 1,014849
AIR LIQUIDE 0,811900 0,996662
ALCATEL 1,453200 1,013959
AXA 1,246900 0,999599
BOUYGUES 0,947800 0,994986
CAP GEMINI 1,189300 1,008675
CARREFOUR 0,858400 0,994285
DANONE 0,616500 0,997035
ESSILOR INTL, 0,443300 0,992106
L'OREAL 0,987800 0,989553
LAFARGE 0,876900 1,000204
LAGARDERE GROUPE 0,943700 1,003100
LVMH 1,029500 0,998970
MICHELIN 0,847500 0,999757
PERNOD-RICARD 0,484300 0,995309
PEUGEOT 0,860100 1,000593
PPR 0,853800 0,995861
SAINT GOBAIN 0,946700 1,000169
SANOFI-AVENTIS 0,812200 0,994557
SCHNEIDER ELECTRIC 0,848300 0,999966
SUEZ 0,993600 1,000415
TOTAL 0,811700 0,991629
UNIBAIL-RODAMCO 0,257700 0,999109
VALLOUREC 0,623700 0,990009
VINCI (EX SGE) 0,521200 0,995043
VIVENDI 1,120400 1,005400
CAC 40 1,000000 1,000000
 
 
 
Table 5: Periodic assessment of high order CAPM 
 
ߙ଴ ߙଵ ߙଶ ߙଷ R² 
ܴ௜௧ െ ௙ܴ ൌ ሺߙ଴ ൅ ߙଵߚ௜ ൅ ߙଶ ߛ௜ሻሺܴெ െ ௙ܴሻ ൅ ߝ௧ 
1990-1997 1.012142* -0.013900 0.001561 0.204411 
1998-2002 0.990037* 0.006404 -10.74616 
2003-2007 0.999535* 0.000738 0.034319 0.310489 
ܴ௜௧ െ ௙ܴ ൌ ሺߙ଴ ൅ ߙଵߚ௜ ൅ ߙଷ Ɂ ௜ሻሺܴெ െ ௙ܴሻ ൅ ߝ௧ 
1990-1997 0.985122* 0.007803 0.029665 0.449858 
1998-2002 1.003984* -0.000834 0.085539 0.072536 
2003-2007 0.998881* 0.000960 -0.064245 0.276867 
ܴ௜௧ െ ௙ܴ ൌ ሺߙ଴ ൅ ߙଵߚ௜ ൅ ߙଶ ߛ௜ ൅ ߙଷ Ɂ ௜ሻሺܴெ െ ௙ܴሻ ൅ ߝ௧ 
1990-1997 1.002687* -0.013183 0.054089*** 0.027405 0.571349 
1998-2002 0.978600* 0.039598*** -0.379811** -1.274917 0.712354 
2003-2007 0.997899* 0.004209 0.236020*** 0.422419 0.466351 
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Figure 1: Histogram of adjustment for returns with normal distribution 
 
 
 
This graphs show the Histfit of six assets taken arbitrarily for our sample. It is the fit between historical distribution and normal one 
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